Abstract
INTRODUCTION
An increasing number of firms are using micro-blogging as a tool for brand building, marketing, and customer service. According to data from 2012 Corporate Weibo White Paper, a total of 130,565 firms across 22 industries have registered micro-blog accounts in Sina (the micro-blog site is now named weibo.com, the dominant micro-blogging platform in China) by the end of February 2012. Many of these firms have already launched successful marketing activities, improved customer relations, and created brand value. For instance, the micro-blog of a company called Kuaishubao is followed by 30,000 fans, and one-third of its sales revenue comes from the micro-blog channel. Although many Chinese companies have micro-blogs, they face several problems on the effective and efficient operation of their micro-blogs. Many firms do not fully understand the potential benefits of micro-blogs, as well as the performance measurements of micro-blogs is also emerging challenges for the companies. Furthermore, they need to know how to operate micro-blogs in order to get benefits. Therefore, business value of enterprise micro-blogs is becoming an important topic in business and academic research.
Scholars have investigated micro-blog usage and its effects on the interaction on a firm's marketing, branding, and interaction with customers. Fischer and Reuber (2011) study how Twitter usage impacts entrepreneurs and entrepreneurial firms. They suggest that perceived time affordability predicts the degree of social interaction in which an entrepreneur engages customers via Twitter; furthermore, community orientation and community norm adherence moderate the consequences of social interaction through Twitter. Jansen et al. (2009) examine the micro-blog usage for electronic word-ofmouth (e-WOM) branding based on the view that brands constantly compete for the attention of potential customers (Davenport & Beck 2002) . Their result implies that brand awareness and brand image are increasingly influenced by web communications and social networking services. Specifically, word of mouth (WOM) in micro-blogs could improve customer satisfaction, brand trust, and brand commitment, thus leading to positive customer behaviour. Hanna et al. (2011) suggest that social media platforms such as Twitter, Facebook, and YouTube, comprise an integrated ecosystem for social media marketing. Therefore, firms should build their integrated marketing strategy on these platforms creatively.
Despite the existence of the aforementioned studies, the business value of micro-blogs is seldom studied based on sound theories. Moreover, few indices are available for measuring the effects of enterprise micro-blogs. Given that firm capabilities have not been introduced in enterprise micro-blog research, prior studies have not correlated the usage of enterprise micro-blogs to business value. Thus, this paper attempts to develop micro-blog evaluation indices for firms based on the resource-based view (RBV) theory, marketing capability theories, and information system (IS) usage research. We surveyed a group of enterprise micro-blog managers and examined the relationship between microblog usage, firm capability, and performance.
The rest of the paper is organized as follows: Section 2 introduces the theoretical framework of this study. Section 3 develops the hypotheses. Section 4 describes the research methods and steps. Section 5 reports the result of empirical analysis. Section 6 concludes.
THEORETICAL BACKGROUND

RBV and Marketing Capabilities
The RBV theory originates from a major area of research in strategic management. The RBV theory explains what kind of organizational resources could help firms achieve better performance. A firm that exploits valuable, rare, imperfectly imitable or substitutable resources behaves in an efficient and effective manner (Barney 1991; Prahalad & Hame 1990; Wade & Hulland 2004 ). Wade and Hulland (2004) define resources as assets and capabilities that are available and useful in detecting and responding to market opportunities or threats. Assets here include tangible or intangible input and output elements in the design, production, and selling processes (Sanchez et al. 1996) . Capabilities, which can also be classified as technical skills, management skills, and organizational processes, refer to recurrent behavior patterns in deploying resources for value gains or enhancing productivity with the same input (Amit & Schoemaker 1993) .
The RBV theory is also introduced to analyze key assets and capabilities in marketing activities and to identify a series of marketing capabilities that can generate competitive advantages. Day (1994) stresses the importance of market-sensing capability, which determines how well an organization is equipped to sense changes in the market continuously, and customer-linking capability, which comprises the skills, abilities, and processes needed to develop close relationships with customers. Hooley et al. (2005) divide resources into market-based resources, which create competitive advantages directly, and marketing-support resources, which support marketing activities and competitive advantages indirectly. Their results show that market-based resources, such as customerlinking capabilities, reputational assets, market innovation capabilities, and human resource assets, affect firm performance. Morgan et al. (2009) find that brand management capability has significant positive impacts on the growth rate of revenue but has negative impacts on the growth rate of profit margin. By contrast, customer relationship management (CRM) capability has negative impacts on revenue growth rate but has positive impacts on profit margin growth rate. Moreover, market-sensing capability can moderate the influence of brand management on revenue.
The above-mentioned research focuses on traditional marketing resources within companies. Few studies explain the influence of social media on firm performance. In this study, we combine social media research paradigm and the RBV theory to discuss the effects of enterprise micro-blog usage on firm capabilities and performance.
Enterprise IT/IS Usage
The business value of IT/IS is not in IT/IS itself, but in the way an organization uses them. Existing theories suggest that proper usage of IT assets affects firm operations and enhances firm performance (Lucas 1993; Beath et al. 1994) . The process of how IT creates business value includes the following: IT conversion, in which IT expenditure is converted into IT assets; IT usage, which involves the appropriate use of IT and IT benefits; competitive advantage creation process, which converts IT impact to firm performance and decides the competitive position of a firm (Soh & Markus 1995) . The impact of IT includes improvements in product/service quality, reengineering of business processes, enrichment of organizational knowledge, and changes in organization structure (Sambamurthy & Zmud 1994) . IT usage may be a key factor in explaining the impact of IT on firm performance (Devaraj & Kohli 2003) .
By contrast, previous studies have not shown the relationship between IS usage, firm capability, and firm performance. The usage of IS/IT not only affects firm capability but also business performance and competitive advantage. Although some scholars have studied the implementation of IT/IS and its benefits, these studies do not focus on the process of how IS/IT usage impacts companies. On the contrary, scholars who have studied enterprise capabilities focus on explaining organizational performance through IT/IS assets and capabilities; however, these studies fail to consider IS/IT usage.
Therefore, our study combines the RBV theory with IT/IS usage to discuss the effect of enterprise micro-blog usage on operational performance, firm capability, and business performance.
RESRAECH MODEL AND HYPOTHESES
Micro-blog Usage and Operational Performance
We define the usage of enterprise micro-blogs as the extent to which a firm utilizes all micro-blog functions to accomplish tasks. Meanwhile, the operational performance of enterprise micro-blogs, which reflects their attractiveness and social influence comprehensively, is defined as the number of fans, and the extent of fan interactions, such as the number of fans forwarding or commenting the tweets (Hoffman & Fodor 2010; Jansen et al. 2009; Larson & Watson2011) .
The extent of micro-blog usage may influence operational performance. When a company successfully adopts a new type of IS/IT, system-level impact occurs first, then the organizationallevel impact will occur (Soh & Makus 1995) . In other words, the new system must be used sufficiently and appropriately before leading to any improvements in organizational performance. In this perspective, effective and appropriate usage of enterprise micro-blogs will result in system-level impact first (Zhang & Wu 2007) , which corresponds to improvements in operational performance of micro-blogs. To be specific, in micro-blogging practices, an increase in frequency of tweets, activities, and fan interactions increases the number of fans, which lead to improved fan involvement and interaction with the company (Kaplan & Haenlein 2011; Jin et al. 2011 ).
Thus, according to studies on IS/IT usage and enterprise micro-blogging practices, the usage of enterprise micro-blogs has a positive effect on operational performance.
H1: For enterprise micro-blogs, higher extent of usage can improve their operational performance.
Micro-blog Usage and Firm Capability
Marketing research has identified a series of marketing capabilities, such as market-sensing capability and CRM capability. Market-sensing capability denotes the ability to recognize emerging needs, assess customer responses rapidly, and design rapid market-entry strategies (Day 1994) . CRM capability refers to the ability to identify potential customers and opportunities, maintain relationships with customers, and convert customer relationships into business value (Morgan et al. 2009 ).
The usage of enterprise micro-blogs may enhance a firm's market-sensing capability and customer service capability. Researches in IT business value based on the RBV theory shows that IT resources and firm resource could interact and generate core competencies, which result in better business performance (Ravichandran & Chalermsak 2005) . As an emerging IT application, enterprise microblogs should have similar characteristics to IT resources. In the virtual environment of business, firms can take advantage of virtual platforms to support customer service and marketing activities to attain business value (Culnan et al. 2011) . Enterprise micro-blogs can be used to collect information and perform analysis on marketing environments, competitors, and customer behaviour, thus improving market-sensing capability. The use of micro-blogs to post tweets, launch activities, and interact with fans helps in creating and sustaining long-term customer relationship and enhancing customer service capability.
Thus, based on the RBV theory, marketing capabilities, and virtual environment for consumers, we propose Hypotheses 2 and 3:
H2: The use of enterprise micro-blogs can enhance market-sensing capability.
H3: The use of enterprise micro-blogs can enhance customer service capability.
Firm Capability and Micro-blog Operational Performance
Firm capability may influence the operational performance of micro-blogs. First, according to the RBV theory, market-sensing capability and customer service capability are valuable, rare, imperfectly imitable and substitutable marketing resources that contribute to the long-term performance of a firm (Day 1994; Hooley et al. 2005; Morgan et al. 2009) . A firm that has higher levels of market-sensing capability and customer service capability can satisfy customer needs better and provide improved services. Therefore, more customers will pay attention to the firm's micro-blog and micro-blog operational performance will improve. Second, studies on IT value based on business processes suggest that process performance is more suitable as a dependent variable than overall performance in measuring the organizational impact of IT resources (Ray et al. 2005) . Micro-blog operational performance should be regarded as a type of process performance that is directly affected by the market-sensing capability and customer service capability of a firm.
In summary, firms can enhance their market-sensing capability and customer service capability by using micro-blogs. The enhancement of firm capabilities improves the operational performance of micro-blogs. We propose Hypotheses 4 and 5 based on the aforementioned discussions:
H4: The market-sensing capability of a firm can improve micro-blog operational performance.
H5: The customer service capability of a firm can improve micro-blog operational performance.
Micro-blog Operational Performance and Firm Performance
According to the RBV theory, the influence of certain resources on business is reflected in operational and overall performance (Melville et al. 2004; Tallon 2007) . As an emerging IT application, enterprise micro-blogs are mainly used for brand promotion, marketing campaigns, and customer service to increase brand equity, customer satisfaction, and sales volume.
On one hand, the operational performance of enterprise micro-blogs may influence the valuation of brand equity. From the consumer perspective, brand equity is the value of a brand perceived by consumers, of which the differences are due to each consumer's brand knowledge. Brand knowledge is conceptualized in terms of brand awareness and brand image (Keller 1993) . In micro-blog practices, product and brand information spread quickly when large numbers of active fans participate in micro-blogs by forwarding or commenting tweets, thus increasing brand awareness and image.
H6: The operational performance of enterprise micro-blogs can improve the performance of brand equity.
Improvements in a firm's brand equity may enhance the firm's sales performance (Hulland et al. 2007) . A company that has higher levels of brand awareness and brand image can reduce search costs and perceived risks by differentiating its products and services through its brand (Hulland et al. 2007 ), thus increasing market share. Products of renowned brands can maintain higher levels of awareness in fiercely competitive markets, retain loyal customers, and increase sales volume (McAlister et al. 2007; Mela et al. 1997) . In summary, advantages in brand awareness and brand image can improve a firm's sales performance by increasing market share and sales volume.
H7: The performance of brand equity can improve sales performance of a firm.
On the other hand, the operational performance of enterprise micro-blogs may influence the performance of customer service. Customer service or customer relationship performance can be represented by customer satisfaction and loyalty (Hooley et al. 2005) . Customer satisfaction is the state of mind after customer needs are met, and customer loyalty is reflected by repeated purchase behaviour. Hennig-Thurau et al. (2010) show that social media affects customer relationship. If many fans comment and forward the firm's tweets actively, the firm has already established a good relationship with its fans. Improvements in the relationship between the firm and customers enhance the customer satisfaction and loyalty. Thus, better enterprise micro-blog operations correspond to higher levels of customer satisfaction and loyalty.
H8: The operational performance of enterprise micro-blogs can improve the performance of customer relationship.
Improvements in customer relationship also enhance the sales performance of a firm (Hooley et al. 2005) . Customers that are satisfied and loyal to a firm can promote products by WOM, thus helping the company attract potential customers and increase market share (Reinartz et al. 2004; Maxham, 2001; Maxham & Netemeyer, 2003) . Customers that are very loyal to a firm may buy the firm's products repeatedly and increase sales volume to some extent (Heskett et al. 1994; Jones & Sasser 1995) . Empirical studies show that the improvement of customer relationship performance can increase sales volume (Hooley et al. 2005) . Thus, the improvement of customer relationship can directly influence the sales performance of a firm.
H9: The performance of customer relationship can improve sales performance of a firm.
The whole research model is summarized in Figure 1 . 
New Construct Measurement
As this study is the first to explore the usage and operational performance of enterprise micro-blogs, we need to build their indicators. We proposed initial indicators by literature reviews, case studies, study of the functions of enterprise micro-blogs of Sina.com, interviews, and expert discussions. Then, we conducted validation by pilot tests and retests. We follow the procedure of Mackenzie et al. (2011) in designing the indicators and conducting the validation.
The first step involves defining the usage of enterprise micro-blogs. Scholars always choose range, frequency, and duration to measure the usage of IT. Burton- Jones and Straub (2006) propose "extent of use", which unifies the different aspects, to describe the usage of IS/IT. Therefore, we define enterprise micro-blog usage as the extent to which a firm utilizes all micro-blog functions to accomplish tasks. The operational performance of enterprise micro-blogs is defined as the number of fans and extent of fan interactions.
The second step is the identification of all the functions of enterprise micro-blogs and their measurements. Enterprise micro-blog is a new tool for customer service, so it can also be treated as a CRM system (or regarded as "social CRM"). The functions of CRM can be classified into two categories. One is routine functions, such as marketing activities and communicating with customers. The other is making use of customers' information to support business decisions. With regard to enterprise micro-blogs, the routine functions are posting tweets, interacting with fans and launching activities, and the decision-support functions involve searching information and analyzing data. Therefore we propose the five factors in the measurement of enterprise micro-blog usage (Sina Weibo and CIC Corporate, 2012; Teevan et al. 2011; Ruiz et al. 2012; Kaplan & Haenlein 2011) . We use the frequency of accomplishing a concrete task to measure the usage of corresponding functions (Table 1 ). The usage of micro-blogs is a second-order construct that takes five constructs (i.e., five functions) together formatively. Each function construct is measured by several reflective indicators. When one or more functions of micro-blogs are used frequently, we say that the use of micro-blogs is frequent. Based on the indicators proposed by Hoffman and Fodor (2010) , the operational performance of micro-blogs includes two aspects: the level of attention and the level of participation. We use the number of micro-blog fans and the number of active fans as the metrics for the level of attention and the number of forwarded tweets and comments as the metrics for the level of participation (Table 1 ). The items have convincing content validity because they are derived from literature review (seen in Table 1 ), discussed and confirmed by enterprise micro-blog operators (Lennon 1956; Yao et al. 2008) , and modified by panellists. Table 1 .
Construct
Initial metrics for the usage and performance of enterprise micro-blogs
The third step involves a preliminary survey among some enterprise micro-blog employees to adjust metrics that cannot be identified clearly. Exploratory factor analysis is also conducted to eliminate items with factor loadings lower than 0.4, including "searching a popular topic", "posting fun jokes", and "analyzing the contents of competitor micro-blogs".
The fourth step involves the random distribution of questionnaires to enterprise micro-blogs. The questionnaires yield 317 valid responses. Thereafter, we use SPSS to conduct exploratory factor analysis, Bartlett's test with = 3557.524, df = 231, P value < 0.001, and Kaiser-Meyer-Olkintest with a value of 0.845. The exploratory factor analysis shows that the eigenvalues of first six principal components are larger than one, which explains the 70% total variances. Items with factor loading less than 0.4 are also eliminated, including "voting activity" and "interacting with fans in micro-groups".
We also conduct a reliability test for the six factors. Results reveal that the Cronbach's alpha of all factors is larger than 0.7, thus suggesting that the metrics for the usage and operational performance of micro-blogs have high reliability. The test by PLS shows that all factor loadings are larger than 0.7 with significant T-value (P-value < 0.001) and the AVE value of every factor is larger than 0.5.
Other Constructs
Other metrics are derived from previous empirical studies and modified to fit the enterprise microblogs ( Table 2 ). The metrics for measuring market-sensing capability and customer service capability are obtained from Morgan et al. (2009) , metrics for the performance of customer relationship are obtained from Hooley et al. (2005) , metrics for the performance of brand equity are from Srivastava and Shocker (1991) and Keller (1993) , metrics for sales performance are from Kirca et al. (2005) .
Construct Definition and Sources Item Definition
Market-sensing capability Ability to assess customer needs, competitors, and market channels (Day 1994; Morgan et al. 2009 ).
MSC1 Understanding customer needs
MSC2 Discovering competitors' strategy
MSC3 Gaining insight on micro-blog channel
Customer service capability Ability to create customer value by recognizing potential customers, and building and maintaining relationships (Morgan et al. 2009 ).
CSC1
Identifying target customers CSC2 Establishing "dialogue" with customers
CSC3
Getting potential customers to try our products/service Performance of customer relationship Relationship between firms and customers (Hooley et al. 2005 ).
CRP1
Level of customer satisfaction 
Data Collection
We tested and edited the questionnaire above repeatedly before the formal survey. We measure each item on a five-point Likert scale ranging from five (very consistent) to one (very inconsistent).Our research group organizes a survey with rewards, which lasted from April 2012 to May 2012, with the help of the Enterprise Micro-blog Department of Sina. Sina publicizes our activity before the survey and promises to draw a lottery among firms being surveyed. After deleting invalid responses, we obtain 317 effective samples from the 418 questionnaires returned.
The companies surveyed cover more than 20 industries such as e-commerce, transportation, apparel, and IT services. Many companies are in the service sector, in which marketing and customer services are key operations. People who completed the questionnaires are almost full-time micro-blog operators or managers (Figure 2) , which ensure the quality and effectiveness of questionnaires. Table  3 shows that more than half of the surveyed companies have operated micro-blogs for more than six months. The main objectives of using micro-blogs are brand building, customer service, and marketing. Most companies implement one or two of these strategic objectives. Most of the surveyed companies operate micro-blogs by themselves. 
Figure 2. Job positions of people who filled out questionnaires
Reliability and Validity Test
The value of KMO is 0.857 and Bartlett's test of sphericity is significant, so the factor analysis can be conducted. Exploratory factor analysis find out 12 factors that explain 74.75 percent of total variance, and the load of all the items are larger than 0.5 (Detailed results are omitted). Therefore the model has high level of dimension validity.
In the reliability test, both the Cronbach's alpha coefficient and composite reliability exceed 0.7, thus good reliability. Discriminant validity tests are shown in Tables 4 and 5 . The results indicate a high level of reliability. We also conduct variance inflation factors test, which indicates that multicollinearity is not severe.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) Table 4 .
Confirmatory factor analysis of the sample
For common method biases test, we build a new model based on the PLS model in which the common method factor variable and the items corresponding to the original observations are added (Liang et al. 2007) . L1 2 refers to the percentage of bias that can be interpreted by the corresponding item, whereas L2 2 refers to the percentage of bias interpreted by the common method bias. If L2 2 is not significant and L1 2 is significantly larger than L2 2, the common method bias can be neglected. The test result shows that L2 2 is not significant, and the average value of L1 2 is 0.583. The average value of L2 2 is merely 0.0115, thus suggesting that the common method bias is insignificant. (4) interacting with fans, (5) data analysis, (6) usage of micro-blogs, (7) operational performance, (8) customer service capability, (9) marketsensing capability, (10) performance of brand equity, (11) performance of customer relationship, and (12) sales performance Note: the usage of micro-blogs has no AVE because it is a second-order variable composed of five constructs. 
Hypothesis Testing
The results of path analysis and model test are shown in Figure 3 . Bootstrapping is used to generate a sample of 500 with the same scale of the original sample, and all the generated data are used to test the significance of path coefficient. The results show that all the path coefficients for the hypotheses are positive. The usage of micro-blogs has significantly positive influence on the micro-blog operational performance (p < 0.01). The usage will also influence micro-blogs directly by affecting brand equity and customer relationship (p < 0.1). Brand equity performance and customer relationship performance are also positively affected by micro-blog operational performance (p < 0.01). Brand equity performance and customer relationship performance have significantly positive influence on sales performance (p < 0.01). Hence, all the hypotheses are verified (Table 6 ). 
Figure 3. Results of path testing
Findings and Contributions
In the data analysis and hypotheses tests, we reach the following conclusions:
The usage of enterprise micro-blogs, which includes searching information, posting tweets, launching activities, interacting with fans, and analyzing data, can help improve operational performance, such as number of active fans, forwarded tweets, and comments. The appropriate usage of micro-blogs can also indirectly improve operational performance by enhancing core capabilities, such as marketsensing capability and customer service capability. The operational performance of micro-blogs also affects firm brand equity and customer service, and the influence of micro-blogs is reflected by improved sales performance. Thus, enterprise micro-blogs can be treated as a channel for organizing marketing campaigns, serving customers, and building the brand to gain competitive advantage.
The theoretical contribution of this study includes the following. First, the constructs of the usage of enterprise micro-blogs and their operational performance are set up and tested for the first time in this study. Validated items can be used in future studies or introduced to evaluate the extent of usage and operational performance of enterprise micro-blogs. Second, from the perspective of IS/IT usage, this study extends two branches of studies, namely, IS usage and IT value in the RBV theory into the context of micro-blogs, and further explain the impact of IS usage on the firm's core capability. Third, this study confirms that the operations of enterprise micro-blogs can result in improvements in brand equity and customer service, thus resulting in improvements in sales performance of firms. Our findings reveal the mechanisms of business value creation of enterprise micro-blogs.
Managerial Implications
First, we propose that the extent of enterprise micro-blog usage has an impact on its performance. Different firms have different virtues and styles in operating their micro-blogs. Some firms are good at posting tweets, some like analyzing data, and some prefer launching activities. Our research results show that every operating method is feasible.
Second, to obtain better performance from enterprise micro-blogs, firms should not only reinforce their operational capability but also enhance their internal core capabilities. This strategy is particularly useful for small companies because they can improve their core capabilities by using micro-blogs intensely and properly.
Limitations and Directions for Future Studies
Although our study has collected more than 300 valid responses, the number is small compared with thousands of companies registered on the platform of weibo.com. The shortage of sample makes conducting analyses across different industries difficult. If more companies participate in the survey, more interesting results could be obtained and different patterns of enterprise micro-blog usage could also provide more useful guidance for managerial practices.
In the empirical analysis, all performance measurements come from subjective judgments in the survey. These judgments may contain biases from real situations. The objective data of the companies such as financial data are more accurate in reflecting the performance of enterprise micro-blogs. In future studies, an analysis that combines survey data, micro-blog contents, and firm financial data may generate more convincing and substantial conclusions.
